during development. There was no history of any recurrent lower respiratory tract infection, feeding difficulties, inappropriate sweating during feeding, and dyspnea on lying down. There was no history of bluish discoloration or squatting episodes.
Personal history
The patient takes mixed diet and smokes 1 packet cigarette/ day for the last 15 years. There was no alleged history of any alcohol or illicit drug abuse.
Socioeconomic history
The patient lives along with the owner in a single room provided near the outhouse. He lives alone, with good sanitary surroundings.
Summary
A 50-year-old male patient with significant chronic smoking history presented with acute-onset retrosternal chest pain of 3-h duration, suggestive of typical anginal pain most likely due to acute coronary syndrome. dIFFErEntIal dIagnosIs 1 
Vitals
Pulse rate was 120/min (tachycardia) with regular rhythm; there was normal volume with no special character and felt equally in all peripheral accessible vessels, with no radioradial or radiofemoral delay. There was no carotid bruit. 
cardIoVascular ExamInatIon

Inspection
Chest wall is bilaterally symmetrical, and there is no kyphoscoliosis. Trachea is slightly shifted to right. Apex is not visible due to mild obesity. There are no dilated veins or scars.
Palpation
Inspection findings are confirmed. Apex is located in the 5 th intercostal space ½ inch medial to mid clavicular line. There is no parasternal heave or any epigastric pulsations, no palpable sounds or thrills.
Percussion
Right heart border corresponds to the right border of sternum. Left heart border corresponds to apex. Pulmonary area is resonant on percussion. Liver dullness is present on right and gastric tympany on left. Auscultation 1 st heart sound is loud in intensity (tachycardia) and 2 nd heart sound is normal in intensity had a normal split) there is tachycardia. There are no added sounds, or murmurs.
Respiratory system
There was bilateral air entry equally. Normal vesicular breath sounds heard at bases of lung. There were no added sounds like crepitation's or wheeze.
Abdomen
Soft, nontender. No organomegaly noted.
Central nervous system
The patient was conscious, well oriented to time, place person and had no focal neurological deficit.
Provisional diagnosis
Acute coronary syndrome most likely due to thrombotic occlusion of coronary artery, Killip Class 1, with no immediate mechanical complications.
BEdsIdE casE dIscussIon
Q) What is the difference between typical chest pain and atypical chest pain and noncardiac chest pain?
Typical angina is defined as substernal chest pain with characteristic quality and duration, which is provoked by exertion or emotion and relieved by rest or nitrates. Atypical chest pain is when only two of these criteria's are fulfilled. Non cardiac pain is when one or none of the characteristics are met. [1] Q) What is the predictive ability of anginal relief to nitrates in diagnosis of myocardial infarction (MI)?
Previously, chest pain response to nitrates was considered to be of good diagnostic value. But, it can be misleading. In case of symptom relief after nitrates, a repeat electrocardiogram (ECG) is to be performed. A complete normalization of ST segment elevation, with complete relief of symptoms is considered to be suggestive of coronary spasm with or without associated MI. An angiography is recommended then. [2] Q) What is the differential diagnosis of ST-elevation MI (STEMI)? 
Q) What was the ECG finding in this patient?
There is ST elevation >2 mm in v2-v6, and >1 mm ST-elevation in lead 1 and aVL with some minimal reciprocal changes seen in lead 3 suggestive of anterior wall + lateral wall MI due to complete left anterior descending (LAD) occlusion. Likely in the proximal LAD [ Figure 1 ]. Q) How to localize within LAD (culprit artery) with ECG? What is the sensitivity and specificity of ECG to localize culprit artery?
As LAD supplies mainly the septum and the anterior wall of the left ventricle, we can divide the area it supplies into 3. The basal septal area is mainly supplied by Septal 1 (S1) branch. The part of LAD prior to S1 is considered as proximal LAD. The Anterolateral area is mainly supplied by the diagonal branch (D1). This part is considered as mid-LAD usually. The part of the left ventricle supplied distal to D1 is ECG wise distal part of the ventricle.
Usually, most ECG signs have poor sensitivity and specificity. Very few signs have a good specificity [ Table 1 ].
The most commonly seen ECG signs with good specificity for proximal LAD (proximal to S1) are:
1. ST elevation in V1 > aVR, especially if V1 elevation is more than 2.5 mm. If aVR lead ST elevation is more than V1. It is prudent to think of Left main occlusion or severe TVD 2. Complete RBBB new onset (qRBB pattern) 3. ST depression in inferior lead (L3 >2) and v5.
ECG features of lesion distal to S1 and D1 are: 1. Absence of ST depression in inferior leads (L2, 3, avf) 2. ST depression in aVL (100% specific).
ECG features of lesion between S1 and D1. 1. When lesion is proximal to D1 -ST depression in inferior leads >1.0 mm (only 50% sensitive and 60% specific). [3] Q) What are the classical ECG criteria for diagnosing STEMI?
There should be two contiguous leads with ST elevation (measured at J point). >2.5 mm for men <40 years >2 mm for men >40 years in leads V2, V3 >1.5 mm for women.
And/or >1 mm in other leads in absence of LVH, LBBB.
For posterior MI, in leads v7-v9, 0.5 mm is itself enough to diagnose posterior wall MI in inferior MI. [1] Q) What are the conditions where MI can present without any of the mentioned ST-elevation criteria's?
Occlusion of a small branch like diagonal, small septal.
• Circumflex obstruction may present as isolated PWMI and ST depressions in V1-V3 • Left main occlusion or insufficiency (>1 mm ST depression in 8 or more leads) • Acute vein graft occlusion. [1] Q) What are the common mimics of MI in ECG? 1. Early repolarization 2. WPW syndrome 3. Hyperkalemia 4. Pericarditis 5. Myocarditis 6. Chronic obstructive pulmonary disease 7. Precordial ECG leads misplacement.
Q) What is the latest definition of STEMI?
The fourth universal definition of MI (UDMI) was released in 2018. According to the UDMI, MI is defined as myocardial injury in the clinical setting of myocardial Ischemia. There are two components: 1. Myocardial injury which is defined as raise of troponins above the 99 th percentile 2. Clinical Setting of myocardial ischemia-symptoms and signs of myocardial ischemia, ECG changes with new ischemic changes or pathological Q waves, imaging evidence like loss of viability, regional wall motion abnormality (RWMA), thrombus in angiography, evidence of thrombus in autopsy, sudden cardiac death. [4] Other causes of myocardial injury and the distinction from MI are elaborated in Figure 2 . a. Conditions such as unstable angina where there is no detectable troponin elevation b. Conditions such as anemia, VT, VF, CHF, CKD, hypotension, shock, and hypoxia which causes a sustained pattern of troponin elevation depending on the causative condition c. MI -Acute rise and fall of troponin above the 99 th percentile of URL. [4] Q) What are the different types of MI?
UDMI classifies MI in five types: 1. Type 1 MI due to thrombosis of an atherosclerotic plaque 2. Type 2 MI due to myocardial oxygen supply demand imbalance in the context of another acute illness 3. Type 3 MI presenting as sudden death 4. Type 4 postpercutaneous coronary intervention (PCI) 5. Type 5 postcoronary artery bypass grafting. [1, 4] Q) What are the angiographic findings in this patient?
The angiography findings are shown in Figure 3 . Q) How is LAD artery classified as ostial, proximal, mid, and distal?
The definition of coronary artery segments is defined in the syntax score. LAD is divided into proximal, mid and apical as follows [ Figure 4 ]. 1. LAD proximal -Proximal to and including first major septal branch 2. LAD mid -LAD immediately distal to origin of first septal branch and extending to the point where LAD forms an angle (RAO view). If this angle is not identifiable this segment ends at one half the distance from the first septal to the apex of the heart 3. LAD apical -Terminal portion of LAD, beginning at the end of previous segment and extending to or beyond the apex. A tutorial with all definition of segments is available in the syntax website: (http://www.syntaxscore.com/) Q) What is the angiographic characteristic of thrombus?
Thrombus is identified in angiography by reduced contrast density, haziness, irregular lesion contour. Smooth convex meniscus at sight of total occlusion is suggestive but not diagnostic of thrombus. [5] Q) What is the angiographic grading of thrombus?
Thrombus grading in angiography is given by TIMI grading. [5] Q) What is the role of thrombus aspiration in primary PCI?
Routine manual aspiration of thrombus in primary PCI is not recommended as of now as it has not shown any substantial clinical benefit. This is based on the meta-analysis data with three large trials TAPAS, TASTE and TOTAL. However it is still a valuable tool if performed carefully in selected patients with huge thrombus burden. [1, 5] Q) What is the preferred route for PCI?
The ESC STEMI guidelines in 2017 favored a trans-radial approach based on the results of the MATRIX trial. Subsequent trials like RIVAL and RIFLE-STEACS also showed similar benefit of reduced vascular access complications. However a recent trial SAFARI STEMI presented in March 2019 in ACC, showed that a good transfemoral approach under experienced operators was equal to trans-radial approach in terms of efficacy and vascular complication outcomes. The trial was, however, underpowered and was not statistically significant. [1, 6] Q) What are the evidences for the medical management given for this patient?
Patient has been treated with: As the patients left ventricular ejection fraction was 40%-45% with hypokinesia in the LAD territory Evidences of the above treatment in ACS are:
1. Aspirin -ISIS 2 was the landmark trial in 1988 after which aspirin was considered as mainstay in ACS patients 2. DAPT -benefit of DAPT in ACS setting and post-PCI setting were shown in CURE and PCI CURE trials, where they used Clopidogrel as the p2y12 inhibitor of choice.
There was a significant reduction in composite primary endpoint of cardiovascular (CVS) mortality, non-fatal MI and stroke (9.3 vs. 11.4%) with number needed to treat (NNT = 48) 3. Ticagrelor was compared to clopidogrel in PLATO trial.
Addition of ticagrelor to aspirin was able to further reduce composite primary endpoint of cardiovascular mortality, non-fatal MI, and stroke from 11.7% to 9.8% (P < 0.001) with an insignificant increase in major bleeding (11.6% vs. 11.2%) 4. Statins have a huge body of evidence both for early initiation and intensive treatment strategy mainly from meta-analysis data by cholesterol treatment trialist. Most of the trials utilized atorvastatin in the STEMI setting.
With high intensity statin defined as the atorvastatin 40-80 mg with an ability to decrease LDL cholesterol by >50% 5. Beta-blocker also has huge robust evidence in patients with ACS. Largest trial with metoprolol was with COMMIT collaborative group 6. ACE inhibitor trials are the SAVE, AIRE and TRACE trials which demonstrated mortality benefit of starting ACE inhibitors within first 24 h. AIRE trial used the drug ramipril 7. Mineralocorticoid receptor antagonist used in patients with LV systolic dysfunction with ejection fraction <40%, diabetic and with symptoms of heart failure. The trial supporting their use was EPHASUS which used eplerenone. However we generally use spironolactone in our country due to cost issues. [1] Q) How do you determine the duration of DAPT in your patient?
Our patient has had an acute coronary event (STEMI) who has undergone primary PCI with DES stenting. He is a 56-year-old male, with only smoking as risk factor. He does not have any features of high bleeding risk which are shown in the table below. He is a candidate with a Low Bleeding risk with a moderate ischemic risk. PRECISE DAPT SCORE in this patient is <25. Hence, my strategy for DAPT duration will be till 12 months with Aspirin 75 mg dose and ticagrelor 90 mg BD dose. I would like to reassess the patient at the end of 12 months, with DAPT score. If the patient is found to have high ischemic risk features, I would prefer continuing the patient on ticagrelor 60 mg BD till 3 years' duration if cost is not an issue for greater benefit [ Figure 5 ].
One major or two minor criteria if met, then the patient is considered to be under high bleeding risk. HBR is defined as a BARC 3 or 5 bleeding risk of ≥4% at 1 year or a risk of an intracranial hemorrhage (ICH) of ≥1% at 1 year. Thus, a major criterion for ARC-HBR is defined as any criterion that, in isolation, is considered to confer a BARC 3 or 5 bleeding risk of ≥4% at 1 year or any criterion considered to be associated with a risk of ICH of ≥1% at 1 year. A minor criterion for ARC-HBR is defined as any criterion that, in isolation, is considered to confer increased bleeding risk, with a BARC 3 or 5 bleeding rate of <4% at 1 year [ Table 2 ]. [7, 8] Q) How are smokers classified according to recent NHIS CDC classification?
According to latest definitions from the NHIS glossary (CDC). • Current smoker: An adult who has smoked 100 cigarettes in his or her lifetime and who currently smokes cigarettes • Every day smoker: An adult who has smoked at least 100 cigarettes in his or her lifetime, and who now smokes every day. Previously called a "regular smoker" • Former smoker: An adult who has smoked at least 100 cigarettes in his or her lifetime but who had quit smoking at the time of interview , have shown that certain risk factors such as family history, obesity, dyslipidemia, and use of tobacco products, are more potent predictors of outcomes in the young than in their older counterparts. ACS in young, based on angiographic characteristics, can be due to atherosclerotic and non-atherosclerotic CAD which includes arteritis, thrombosis, embolization, and spasm (cocaine abuse). Coronary artery thrombus can be seen in hypercoagulable states such as protein C and S deficiency, antiphospholipid antigen, and nephrotic syndrome b. Males are more commonly affected c. Family history is present in 39%-64% d. Tobacco smoking is an important independent risk factor for CAD in young adults. Current smoking of >10 cigarettes or beedi a day is associated with a 6.7-fold increase in the risk of MI. Prevalence of smoking is more in age <40 than in age >40 years e. Indians are more prone to diabetes and hyperinsulinemia f. Higher incidence of having atherogenic dyslipidemia (with higher TG levels and low HDL levels) compared to older individuals who are usually on statin therapy.
More robust studies and RCT including this cohort in the future are required to assess the differences in the etiology and management of this subset of patients. [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] 
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